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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a method and 
an apparatus for reproducing a recording medium. More 
specifically, the present invention is directed to a method 
and an apparatus for reproducing a recording medium 
with a memory used to temporarily store therein data 
read out from a recording medium. 

2. Background of the Invention 

[0002] Conventionally, such an apparatus whose vi- 
bration proof could be improved is realized by that a data 
rewritable magneto optical disk is employed as a record- 
ing medium, on which music data and the like can be 
recorded by a user, and data read out from the magneto 
optical disk is once stored into a memory. 
[0003] In, for instance, a recording and/or reproducing 
apparatus capable of recording and/or reproducing a 
magneto optical disk, audio data read from the magneto 
optical disk is intermittently written into a buffer memory 
at a high transfer rate during the reproducing operation, 
whereas the audio data is continuously read out from 
the buffer memory at a low transfer rate to be demodu- 
lated as an audio (sound) reproduction signal. At this 
time, a certain data amount of audio data is being stored 
in the buffer memory. Accordingly, even when a track 
jump happens to occur due to applications of external 
vibrations to the recording and/or reproducing appara- 
tus and thus the reading operation of the audio datafrom 
the magneto optical disk is temporarily interrupted, the 
audio data can be continuously read from the buffer 
memory. As a result, the reproduced sounds are output- 
ted without any interruption. 

[0004] During the recording operation, the input data 
is continuously, temporarily stored into the buffer mem- 
ory at a low transfer rate, and then is intermittently read 
from this buffer memory at a high transfer rate to be sup- 
plied to the recording head, so that the read audio data 
is recorded on the disk. 

[0005] In a recording track of a magneto optical disk 
functioning as the recording medium of the above-de- 
scribed recording and/or reproducing apparatus, as il- 
lustrated in FIG. 1, clusters CL (= 36 sectors) are con- 
tinuously formed, each of which is constituted by a sub- 
data region of 4 sectors (1 sector = 2,352 bytes) and a 
main data region of 32 sectors. 1 cluster is used as a 
minimum unit during the recording operation. 1 cluster 
corresponds to tracks provided on 2 to 3 circumferences 
of the disk. It should be noted that an address is record- 
ed every 1 sector. The sub-data region of 4 sectors is 
employed as sub-data and a linking area. TOC (Table 
of Contents) data, and audio data are recorded on the 
main data region of 32 sectors. 



[0006] A sector is further subdivided into sound 
groups, and two sectors are subdivided into 11 sound 
groups. Within a sound group of 424 bytes, data is sep- 
arated into an L-channel and a R-channel to e recorded. 
5 1 sound group becomes such an audio data amount 
equal to 1 1 .6 msec. 21 2 bytes for constituting either the 
L-channel region, or the R-channel region is called as a 
"sound frame". 

[0007] When data is recorded and/or reproduced via 
10 the buffer memory, which has been recorded in such a 
format on the disk, the data is stored in a sector unit into 
the buffer memory. That is, the sector address is com- 
bined with the byte address (0 to 2351 bytes) within the 
sector to produce an access address, so that both the 
15 data write/read operations are performed. 

[0008] In the above-described recording and/or repro- 
ducing apparatus, a fast-forward (FF) reproducing op- 
eration and a fast-return (FR) reproducing operation can 
be performed in addition to the normal reproducing op- 
20 eration. Such an apparatus and a corresponding meth- 
od are known from EP 0597483 A. However, when the 
operation of said apparatus is switched between the 
normal reproducing operation and the fast-forward re- 
producing operation, and also between the normal re- 
25 producing operation and the fast-return reproducing op- 
eration, output sounds would be interrupted. Namely, a 
so-called "sound interruption" happens to occur. Thus, 
there is a problem that rhythmical operation feelings 
could not be obtained. 
30 [0009] For example, during the fast-forward reproduc- 
ing operation ad the fast-return reproducing operation, 
the audio data are read from the disk for the fast-forward 
reproduction, or the fast-return reproduction, and then 
are stored into the buffer memory. These audio data are 
35 read from the buffer memory to be reproduced. The au- 
dio data read from the disk for the fast-forward repro- 
duction, or the fast-return reproduction implies such 
temporally interrupted data produced by that for exam- 
ple, the data of several sectors have been read, and 
40 thereafter several tracks jump over, and then the data 
of several sectors are read. After the data have been 
once stored into the buffer memory, these data are se- 
quentially read from the buffer memory, so that the 
sounds are outputted as the sound outputs correspond- 
45 jng to either the fast-forward reproduction, or the fast- 
return reproduction. However, when the operation is 
changed from the fast-forward reproduction, or the fast- 
return reproduction into the normal reproduction, the 
transfer operation of the data which have been stored 
50 in the buffer memory for the above purposes is interrupt- 
ed, and then the data for the normal reproduction must 
be newly read from the disk to be stored into the buffer 
memory. The data for the normal reproduction implies 
such temporally continued data. 
55 [0010] Accordingly, when the operation is switched 
from either the fast-forward reproduction, or the fast-re- 
turn reproduction into the normal reproduction, the data 
reading operation from the buffer memory for the above 
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purpose is once interrupted. Thereafter, the data for the 
normal reproduction is read from the disk, and a certain 
data amount of data for the normal reproduction is 
stored in the buffer memory. Then, the newly stored data 
for the normal reproduction is read from the buffer mem- 
ory, so that the reproduced sound output is commenced, 
during which the sounds are intermittently reproduced. 
[001 1] Also, when the operation is switched from the 
normal reproduction into either the fast-forward repro- 
duction, or the fast-return reproduction, the transfer op- 
eration of the data for the normal reproduction from the 
buffer memory is once interrupted. Thereafter, the data 
for the fast-forward reproduction, or the fast-return re- 
production is read from the disk, and a certain amount 
of data is stored into the buffer memory. Then, since the 
data for the fast-forward reproduction, or the fast-return 
reproduction is newly read from the buffer memory, ei- 
ther fast-forward reproduced sounds, or fast-return re- 
produced sounds can be newly outputted, during which 
the sounds are interrupted accordingly. 

SUMMARY OF THE INVENTION 

[001 2] It is therefore an object of the present invention 
to provide a reproducing apparatus for a recording me- 
dium which resolves the above-mentioned problem. 
[0013] It is another object of the present invention to 
provide a method for reproducing a recording medium 
which resolves the above-mentioned problem. 
[0014] EP-A-0 597 483 is acknowledged in the pre- 
amble of apparatus claim 1 and method claim 9. 
[001 5] According to present invention, there is provid- 
ed a reproducing apparatus for a recording medium in- 
cluding a reading unit, a memory and a controller. The 
reading unit is relatively moved with respect to the re- 
cording medium so as to read audio data recorded on 
the recording medium. The memory temporarily stores 
the audio data read from the recording medium. The 
controller controls to write the audio data into the mem- 
ory and to read the audio data stored in the memory. 
The controller controls to write the audio data into the 
memory and to read the audio data therefrom in such a 
manner that a writing speed of the audio data read by 
the reading unit becomes higher than a reading speed 
of the audio data stored in the memory. When a high- 
speed reproducing operation condition is set, the con- 
troller causes a relatively transporting the head at a high 
speed with respect to the recording medium, whereby 
the highspeed reproducing operation process of the au- 
dio data is carried out, which is read out from the record- 
ing medium to be written into the memory, and address 
jump operations for reading the memory with respect to 
previously stored audio data for the normal reproducing 
operation before further audio data reading and address 
jump operations based on new audio data are per- 
formed, and during the reading and address jumping op- 
erations the reading means is independently carrying 
out track jumping operations, so that the data present 



at the track to which the reading means jumps is read 
out from this track to be written into the memory as the 
new audio data. 

[0016] According to the present invention, there is 

5 provided a method for reproducing a recording medium. 
Audio data is recorded together with address data on a 
recording medium. The audio data read from the record- 
ing medium by a reading unit is once stored into mem- 
ory. The audio data stored in the memory is read, and 

10 the audio data is written/read into/from the memory in 
such a manner that a writing speed of the audio data 
read out from the recording medium is higher than a 
reading speed of the audio data stored in the memory. 
When a highspeed reproducing operation condition is 

15 set, the head is transported at a high speed with respect 
to the recording medium, whereby the highspeed repro- 
ducing operation process of the audio data is carried 
out, which is read out from the recording medium to be 
written into the memory, and address jump operations 

20 for reading the memory with respect to previously stored 
audio data for the normal reproducing operation before 
further audio data reading and address jump operations 
based on new audio data are performed, and during the 
reading and the jumping operations reading means is 

25 independently carrying out track jumping operations, so 
that the data present at the track to which the reading 
means jumps is read out from this track to be written into 
the memory as the new audio data. 



30 BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

FIG. 1 pictorially shows a track format of a disk; 
35 FIG. 2 is a schematic block diagram for indicating 
an arrangement of a recording and/or reproducing 
apparatus; 

FIG. 3 pictorially represents a data sector of a disk; 
FIG. 4 is an explanatory diagram for showing a stor- 

40 age area of a buffer memory employed in the repro- 
ducing apparatus according to the embodiment; 
FIG. 5 is a flow chart for indicating a process oper- 
ation of a sector counter provided at a disk drive 
side of a memory controller; 

45 FIG. 6 is a flow chart for explaining a process oper- 
ation of a sector counter provided at an audio 
(sound) compression encoder/decoder of the mem- 
ory controller; 

FIG. 7a and FIG. 7b are explanatory diagrams for 
50 describing operation of the buffer memory during 
the normal reproducing operation in the reproduc- 
ing apparatus according to the embodiment; 
FIG. 8a and FIG. 8b are explanatory diagrams for 
describing operation of the buffer memory when the 
55 normal reproducing operation is changed to the 
fast-forward reproducing operation in the reproduc- 
ing apparatus according to the embodiment; 
FIG. 9a and FIG. 9b are explanatory diagrams for 
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describing a first operation example of the buffer 
memory when the fast-forward reproducing opera- 
tion is changed to the normal reproducing operation 
in the reproducing apparatus according to the em- 
bodiment; 

FIG. 10a and FIG. 10b are explanatory diagrams 
for describing a second operation example of the 
buffer memory when the fast-forward reproducing 
operation is changed to the normal reproducing op- 
eration in the reproducing apparatus according to 
the embodiment; 

FIG. 1 1 a and FIG. 1 1 b are explanatory diagrams for 
describing operation of the buffer memory when the 
normal reproducing operation is changed to the 
fast-return reproducing operation in the reproduc- 
ing apparatus according to the embodiment; 
FIG. 12a and FIG. 12b are explanatory diagrams 
for describing a third operation example of the buff- 
er memory when the fast-return reproducing oper- 
ation is changed to the normal reproducing opera- 
tion in the reproducing apparatus according to the 
embodiment; and 

FIG. 13a and FIG. 13b are explanatory diagrams 
for describing a fourth operation example of the 
buffer memory when the fast-return reproducing op- 
eration is changed to the normal reproducing oper- 
ation in the reproducing apparatus according to the 
embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] Referring now to drawings, an apparatus for 
reproducing a recording medium, according to the 
present invention, will be described in detail. It should 
be understood that as the recording medium, such a 
magneto optical disk on which audio (sound) data is re- 
corded is employed, whereas as the apparatus, such a 
recording and/or reproducing apparatus with employ- 
ment of the magneto optical disk is employed for the 
sake of explanations in the below-mentioned embodi- 
ments. 

[0019] A description will be made of the following 
items in the following sequence; 

1 . Arrangement of recording and/or reproducing ap- 
paratus. 

2. Audio (sound) data sector. 

3. Storage region of buffer memory. 

4. Operation during normal reproducing operation. 

5. Operation when normal reproducing operation is 
changed into fast-forward reproducing operation. 

6. Operation when fast-forward reproducing opera- 
tion is changed into normal reproducing operation. 

7. Operation when normal reproducing operation is 
changed into fast-return reproducing operation. 

8. Operation when fast-return reproducing opera- 
tion is changed into normal reproducing operation. 



1. Arrangement of Recording and/or Reproducing 
Apparatus 

[0020] FIG. 2 is a schematic block diagram for show- 
5 ing a major portion of a recording and/or reproducing 
apparatus. 

[0021] In FIG. 2, a magneto optical disk 1 on which, 
for instance, audio (sound) data is recorded is rotatably 
driven by a spindle motor 2. An optical head 3 irradiates 

10 an optical beam to the magneto optical disk 1 during the 
recording/reproducing operation. The optical head 3 ir- 
radiates to the disk 1, such a light beam having a high 
level used to heat a recording track up to the Curie tem- 
perature during the recording operation, whereas the 

15 optical head 3 irradiates to the disk 1 , such a light beam 
having a relatively low level used to detect data from the 
reflection light from the disk 1 based on the magnetic 
Kerr effect during the reproducing operation. 
[0022] To this end, the optical head 3 contains a laser 

20 diode functioning as a light source, an optical system 
constructed of a polarizing beam splitter and an objec- 
tive lens 3a, and a detector for detecting reflection light. 
The objective lens 3a is held in such a way that this lens 
is displaceable by an actuator 4 along a disk redial di- 

25 rection as well as a direction along which this objective 
lens is positioned close to/apart from the disk. 
[0023] A magnetic head 6a is located opposite to the 
optical head 3 by sandwiching the magneto optical disk 
1 , and this magnetic head 6a applies a vertical magnetic 

30 field modulated by the supplied data to the magneto op- 
tical disk 1 . Both of the entire optical head 3 and the 
magnetic head 6a is transported by a feeding mecha- 
nism 5 along the redial direction of the disk 1 . 
[0024] During the reproducing operation, the informa- 

35 tion detected by the optical head 3 from the magneto 
optical disk 1 is supplied to an RF amplifier 7. The RF 
amplifier 7 extracts an RF signal, a tracking error signal, 
a focusing error signal, and absolute positional informa- 
tion by performing the calculation process of the sup- 

40 plied information. The absolute positional information is 
absolute positional information recorded on the magne- 
to optical disk 1 as a pregroup (wobbling group). The 
RF signal outputted from the RF amplifier 7 is supplied 
to an encoder/decoder unit 8. Both of the tracking error 

45 signal and the focusing error signal, produced from the 
RF amplifier 7, are supplied to a servo circuit 9. The ab- 
solute positional information is supplied to an address 
decoder 10. 

[0025] The servo circuit 9 produces various sorts of 
50 servo drive signals based on the tracking error signal 
and the focusing error signal supplied from the RF am- 
plifier 7, and also a track jump instruction, an access 
instruction, and rotation speed detection information of 
the disk 1 , which are derived from a system controller 
55 11 arranged by a microcomputer. The servo circuit 9 
controls the actuator 4 and the feeding mechanism 5 to 
perform a focus servo and a tracking servo. Based upon 
the rotation information from the disk 1 , the servo circuit 
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9 controls the spindle motor 2 in the constant linear ve- 
locity (CLV) manner. 

[0026] After the RF signal derived from the RF ampli- 
fier 7 is EFM -modulated and then decoded by way of 
the CIRC decoding process, the digital data outputted 
from the encoder/decoder unit 8 is once written into a 
buffer memory 13. The transfer data of the reproduced 
data in the signal system defined from the optical head 
3 to the buffer memory 13, and also defined by the data 
readout operation from the magneto optical disk 1 by 
the optical head 3 is equal to 1.41 M bit/sec, and the 
reproduced data are intermittently performed. 
[0027] The data written in the buffer memory 13 is 
read at such a timing when the transfer rate of the re- 
produced data becomes 0.3 M bit/sec, and then the read 
data is supplied into an encoder/decoder unit 14. The 
digital data supplied to the encoder/decoder unit 14 is 
processed in this encoder/decoder unit 14 by way of 
such a reproduction signal process as the decoding 
process for the audio compression process. The result- 
ant digital data is D/A-converted into a corresponding 
analog signal by a D/A converter 15. The analog signal 
outputted from the D/A converter 15, i.e., the analog au- 
dio signal in this case, is supplied from an analog output 
terminal 1 6A to an external amplifier circuit unit so as to 
be amplified. The amplified signal is reproduced from a 
speaker and the like, for example, outputted as analog 
audio signals in an L-channel and a R-channel. Other- 
wise, the digital signal outputted from the encoder/de- 
coder unit 1 4 is supplied to a digital outputted as a digital 
audio signal. 

[0028] In this case, the data read/write operation to 
the buffer memory 13 is carried out by designating ad- 
dresses by a memory controller 12 under read/write 
pointer control. As previously explained, the write point- 
er (write address) is incremented at the timing of 1 .4 M 
bit/sec, whereas the read pointer (read address) is in- 
cremented at the timing of 0.3 M bit/sec. Due to a differ- 
ence between the write bit rate and the read bit rate, a 
certain amount of data have been stored in the buffer 
memory 13. At a time when the data have been stored 
in the buffer memory 13 up to the full memory capacity 
of this buffer memory 13, the increment of the write 
pointer is stopped, and the data readout operation from 
the magneto optical disk 1 by the optical head 3 is also 
stopped. It should be noted that the increment of the 
read pointer is continuously executed, the reproduced 
audio (sound) output is not interrupted. 
[0029] Thereafter, only the data readout operation 
from the buffer memory 13 is continued. Assuming now 
that the data stored amount of the buffer memory 1 3 be- 
comes lower than a predetermined data amount, both 
of the data readout operation from the disk 1 by the op- 
tical head 3 and the increment of the write pointer are 
restarted, so that the data are again commenced to be 
stored into the buffer memory 13. 
[0030] As described above, since the acoustic signal 
is outputted as the reproduction output via the buffer 



memory 13, even when, for example, external distur- 
bance is applied to the recording and/or reproducing ap- 
paratus to disturb the tracking servo control, the repro- 
duced output is not interrupted. While the data remain 

5 in the buffer memory 13, for example, the scanning po- 
sition by the optical head 3 may access to the correct 
tracking position before the tracking servo control is dis- 
turbed, and then the data readout operation from the 
disk 1 is restarted, so that the recording and/or repro- 

10 ducing operation can be continued without giving no ad- 
verse influence to the reproduced output. That is, the 
vibration proof function can be considerably increased. 
[0031] The address information derived from the disk 
1 , and the subcode data used to the control operation, 

15 which are outputted from the address decoder 10, are 
supplied via the encoder/decoder unit 8 to the system 
controller 11 so as to be utilized to carry out various sorts 
of control operations. 

[0032] Furthermore, also, a lock detecting signal of a 
20 PLL circuit for producing a bit clock of the recording/re- 
producing operation, and a monitor signal indicative of 
the dropout state of the frame sync signal of the repro- 
duced data (R-channel and L-channel) are supplied to 
the system controller 11. 
25 [0033] The system controller 11 outputs a laser con- 
trol signal for controlling the operation of the laser diode 
of the optical head 3. In response to this laser control 
signal, the system controller 1 1 controls to turn ON/OFF 
the laser output of the laser diode, and also can switch 
30 an output whose output level is relatively low during the 
reproducing operation and another output whose output 
level is relatively high during the recording operation as 
the ON-control operation. 

[0034] While the recording operation is executed to 

35 the magneto optical disk 1 , the analog audio signal func- 
tioning as the recording signal supplied to the analog 
input terminal 17A is A/D-converted into a digital audio 
signal by an A/D converter 18. Thereafter, this digital 
audio signal is supplied to the encoder/decoder unit 14 

40 to be processed by the audio compression encode proc- 
ess. Otherwise, the digital audio signal is supplied from 
the digital input terminal 1 7D, and this digital audio sig- 
nal is furnished to the encoder/decoder unit 1 4 so as to 
be similarly processed by way of the audio compression 

45 encode process. 

[0035] The digital data compressed by the encoder/ 
decoder unit 14 is once written into the buffer memory 
13 by the memory controller 12, and then is read from 
this buffer memory 1 3 at a preselected timing. Then, the 

50 read digital data is supplied to the encoder/decoder unit 
8. After this digital data has been encode-processed by 
way of the CIRC encode and the EFM modulation, the 
resultant digital data is supplied to the magnetic head 
drive circuit 6. 

55 [0036] In response to the recording data which has 
been encode-processed by the encoder/decoder 8, the 
magnetic head drive circuit 6 supplies a magnetic head 
drive signal to the magnetic head 6a. That is, either N- 
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vertical field, or S-vertical field is applied to the magneto 
optical disk 1 by the magnetic head 6a. At this time, the 
system controller 11 furnishes a laser control signal to 
the optical head 3 in order to output the optical beam 
having the recording level. 

[0037] Reference numeral 19 indicates an operation 
input unit provided with user operation keys, and refer- 
ence numeral 20 represents a display unit arranged by, 
for example, a liquid crystal display. In the operation in- 
put unit 1 9, there are provided a recording key, a repro- 
ducing key, a stop key, an X key, a fast-forward key, and 
a fast-return key for user manipulations. 
[0038] When the reproducing operation for the disk 1 
is carried out, the management information, i.e., P-TOC 
(prerecorded TOC) information and U-TOC (user TOC) 
information recorded on the disk 1 must be read out. In 
response to these management information, the system 
controller 11 may judge an address of an area where 
the data on the disk 1 should be recorded, and also an 
address of an area when thedatashouldbe reproduced. 
This management information is held in the buffer mem- 
ory 1 3. Accordingly, as will be explained later, in the buff- 
er memory 13, the above-described buffer area for stor- 
ing the recording data/reproduced data, and the area for 
holding these management information are separately 
set. 

[0039] The system controller 1 1 reads these manage- 
ment information by executing the reproducing opera- 
tion of the area located at the innermost peripheral por- 
tion of the disk 1, where the management information 
has been recorded when the disk 1 is mounted on the 
recording and/or reproducing apparatus. Then, the read 
management information is stored into the buffer mem- 
ory 13 under control of the system controller 11. The 
management information stored in the buffer memory 
1 3 may be referred by the system controller 1 1 when the 
subsequent recording/reproducing operation for this 
disk 1 is carried out. 

[0040] The U-TOC information may be edited and re- 
written in accordance with the data recording/erasing 
operations. Every time the data recording/erasing oper- 
ations are performed, the system controller 11 carries 
out this editing process to the U-TOC information stored 
in the buffer memory 13, and rewrites the U-TOC infor- 
mation at a preselected timing in response to the editing 
operation of the U-TOC information also as to the U- 
TOC area of the disk 1 . 

2. Audio Data Sector 

[0041] As illustrated in FIG. 1, in the magneto optical 
disk employed in the recording and/or reproducing ap- 
paratus with such a structure, 32 sectors are present as 
a main data sector within 1 cluster. On the other hand, 
a format of a sector on which audio data is recorded is 
set as illustrated in FIG. 3. 

[0042] In this sector (2,353 bytes), 12 bytes at a head 
portion are allocated as sync data. The subsequent 3 



bytes are set to a cluster address and a sector address, 
and a further subsequent 1 byte is set to a mode, which 
thereby constitute a header. 

[0043] Subsequent to this header, 4 bytes are set to 
5 a subheader, and bytes subsequent to the sub-header, 
namely 2,332 bytes defined from 21st byte to 2,352nd 
byte are set to a data area (Data 0 to Data 2331 ). 
[0044] In this data area of 2,332 bytes, 11 units of 
sound frames constructed of 21 2 bytes are recorded, as 
illustrated in FIG. 1. 

3. Storage Region of Buffer Memory 

[0045] To store the data read from the disk 1 in the 
sector unit, in this embodiment, the buffer memory 13 
owns such a storage area as shown in FIG. 4. 
[0046] A storage capacity of the buffer memory 13 is 
set as 4 M bits, which contains 8 sectors for holding the 
TOC information. 

[0047] Thus, 1 2 bytes (addresses OOOOh to OOOCh) at 
a head portion are set as an empty area. The subse- 
quent 1 8,944 bytes from addresses OOOCh to 4A0Bh are 
used to store the TOC information. In other words, 8 ar- 
eas defined from an area 00 to an area 07 are separately 
used to hold the TOC sector. Each area is 2,368 bytes. 
Therefore, additional data of 16 bytes in addition to the 
data of 1 sector equal to 2,352 bytes can be stored. 
[0048] An area defined from addresses 4A0Ch to 
07FC4Bh is used to store either the data read from the 
disk 1 , or the data to be recorded on the disk 1 . That is, 
the area 08 to the area DC, each having 2,368 bytes are 
employed as the store/read operations of the audio data 
sector. Here, each of these areas is equal to 2,368 
bytes, and therefore, additional data of 1 6 bytes can be 
stored in addition to data for 1 sector equal to 2,352 
bytes. 

[0049] It should be noted that an area defined from 
addresses 07FC4Ch to 07FFFFh is used as an empty 
area. 

[0050] The audio data read from the disk 1 are se- 
quentially written into the area 08 through the area DC 
in the sector unit while incrementing the write pointer as 
to the addresses 4A0Ch to 07FC4Bh used to store the 
audio data. The audio data writing operation is contin- 
ued from the area DC, returning to the are 08. 

4. Operation During Normal Reproducing Operation 

[0051] In this embodiment, operations to the buffer 
memory 1 3 during the normal reproducing operation will 
now be explained. 

[0052] FIG. 5 represents the normal reproducing op- 
eration, the fast-forward reproducing operation, and the 
fast-return reproducing operation as writing process op- 
erations of audio data read from the disk 1 into the buffer 
memory 13. FIG. 6 shows the normal reproducing op- 
eration, the fast-forward reproducing operation, and the 
fast-return reproducing operation as reading process 
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operations of audio data from the buffer memory 13. 
[0053] The normal reproducing operation will be ex- 
plained with reference to FIGs. 5, 6, 7(a) and 7(b). 
[0054] In FIG. 5, a DSC (sector counter provided at 
disk drive side) corresponds to a write pointer when the 
data is fetched from the disk 1 into the buffer memory 
13. In FIG. 6, an ASC (sector counter provided at audio 
compression encoder/decoder side) corresponds to a 
read pointer when the data is transferred from the buffer 
memory 13 to the audio compression encoder/decoder 
14. 

[0055] Both of the process operation shown in FIG. 5 
to the buffer memory 13, and the process operation 
shown in FIG. 6 to this buffer memory 13 are independ- 
ently carried out in the parallel manner by the memory 
controller 12. 

[0056] As the process operation executed at the DCS 
side shown in FIG. 5, as an initializing operation, DSC, 
min DSC (effective limit position of DSC), max DSC 
(maximum position of DSC) are se to "0" or a specific 
position (F101). As the process operation executed at 
the ASC side indicated in FIG. 6, as an initialization op- 
eration, ASC is set to "0" or a specific position (F201 ). 
[0057] During the reproducing operation, the process 
operation is advanced from the respective steps F102 
and F202 to the process operation at the "PB" side. 
[0058] As the DSC side, in response to a target cluster 
TGCL where a read starting position from the disk 1 is 
set, the system controller 11 controls the optical head 3 
to read the audio data from the disk 1 . The read audio 
data is stored into the buffer memory 13 in the sector 
unit at a high transfer rate in response to the increment 
operation of the DCC. At this time, the setting operations 
of min DSC and max DSC are corrected, if required 
(F103-F104-F105-F102-F103, — ). 
[0059] On the other hand, on the ACS side, the audio 
data is read from the buffer memory 13 from an address 
indicated by the value of ASC in the sector unit at the 
low transfer rate. This reading operation is continued 
while incrementing the ASC (F203-F204^F202^F203, 
-). 

[0060] This condition is represented in FIG. 7a. FIGs. 
7a and 7b schematically show such storage conditions 
that while incrementing the DSC, the audio data DTV 
for the normal reproducing operation is stored, and the 
stored audio data DTV for the normal reproducing op- 
eration is read out while incrementing the ASC. It should 
be understood that the audio data DTv for the normal 
reproducing operation implies such audio data which is 
read from the disk 1 by the above-explained normal re- 
producing operation and then is stored into the buffer 
memory 13. Accordingly, this definition is applied to the 
below-mentioned audio data DTv for the normal repro- 
ducing operation. 

[0061] When the normal reproducing operation is fur- 
ther continuously performed, the storage condition 
shown in FIG. 7a is changed into the storage condition 
indicated in FIG. 7b. 



[0062] The min DSC corresponding to the effective 
limit position of the DSC is first set to the DSC starting 
point, and thereafter is updated when the DSC is incre- 
mented in a ring form to rewrite the address of the min 
5 DSC. In other words, this min DSC indicates an address 
of audio data which becomes the temporally first data 
at each time instant as the audio data stored in the buffer 
memory 13. 

[0063] During this normal reproducing operation, the 
10 audio data DTv read by the ASC is decoded by the audio 
compression encoder/decoder 14 to thereby be output- 
ted as reproduced sounds. 

5. Operation When Normal Reproducing Operation 



Operation 

[0064] When the normal reproducing operation is 
changed into the fast-forward reproducing operation, 

20 the process operation performed on the DSC side is ad- 
vanced from the step F1 02 to the FF side, whereas the 
process operation performed on the ASC side is ad- 
vanced from the step F202 to the FF side. During the 
fast-forward reproducing operation, in response to the 

25 control signal supplied from the system controller 1 1 , the 
optical head 3 is transported at a high speed along the 
radial direction of the disk 1 , for instance, from the inner 
peripheral side to the outer peripheral side of this disk. 
Also, the track jump is repeatedly performed, so that the 

30 data present at the track to which the optical head 3 
jumps is read out from this track. Thus, the read data is 
stored in the buffer memory 1 3. The switching operation 
from the normal reproducing operation into either the 
fast-forward reproducing operation, or the fast-return re- 

35 producing operation (will be discussed later) is carried 
out by manipulating the corresponding key of the oper- 
ation input unit 19. 

[0065] As indicated in FIG. 8a, in the case that when 
the normal reproducing operation is executed, the op- 

40 eration is switched into the fast-forward reproducing op- 
eration, the audio data DTv for the normal reproducing 
operation is read from the buffer memory 13 from the 
ASC value at this time on the ASC side (see FIG. 8b). 
The ASC increment is directly executed to read the au- 

45 dio data DTv in the sector unit. This implies the process 
operation defined by steps F205, F206, F208 to F205, 
— , in the flow chart of FIG. 5. 

[0066] After the audio data DTv for msectors have 
been read from the buffer memory 13, a jump value "J^' 
50 is added to the ASC value, and then the audio data DTv 
for msectors are again read therefrom 
(F208^F209^F210). 

[0067] In other words, as apparent from FIG. 8b, the 
audio data DTV which have been stored into the buffer 
55 memory 1 3 during the normal reproducing operation are 
read with respect to msectors, and also the address 
jump operation for the jump value J-, is carried out. Then, 
by repeating both of the audio data reading operation 
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and the address jump operation, the sound reproduction 
is performed with employment of the audio data DTv for 
the normal reproducing operation, which are temporally 
continuous. As a consequence, just after the reproduc- 
ing operation has been transferred to the fast-forward 
reproducing operation, the sounds reproduced by the 
fast-forward reproducing operation can be outputted 
without any sound interruption. 

[0068] On the other hand, as indicated in FIG. 8b, in 
the case that the operation is transferred to the fast-for- 
ward reproducing operation at a halfway time instant of 
the previously stored audio data DTv, the audio data is 
continuously fetched from the disk 1 by employing the 
target cluster TGCL at this time on the DSC side. It 
should be noted all of the sectors of this target cluster 
TGCL are not fetched at this time, but the audio data for 
n sectors are read out from the disk 1 and then are 
stored into the buffer memory 13 while incrementing the 
DSC. As a consequence, as indicated as FFDT 1? audio 
data (n sectors) for the fast-forward reproducing opera- 
tion, continued to the audio data DTv previously stored 
in the buffer memory 13, is stored (F106). It should be 
noted that the audio data for the fast-forward reproduc- 
ing operation implies such data which has been read 
from the disk 1 while the optical head 3 is transported 
along the radial direction, namely the track jumping op- 
eration, and then has been stored into the memory 13. 
[0069] Subsequently, in order to fetch the audio data 
for the fast-forward reproducing operation, the jump 
number JCL is added to the target cluster TGCL, and 
the next target cluster TGCL is set (F1 07). The next au- 
dio data FFDT 2 for the fast-forward reproducing opera- 
tion is fetched by correcting the max DSC and the min 
DSC, if required (F108). 

[0070] Subsequently, during the fast-forward repro- 
ducing operation, audio data FFDT 3 , FFDT 4 , — , for the 
fast-forward reproducing operation are fetched into the 
buffer memory 13. 

[0071] The audio data for n sectors among this audio 
data FFDTx for the fast-forward reproducing operation 
corresponds to temporally continued audio data, where- 
as the audio data FFDTx is not temporally continued to 
the audio data FFDT X+1 . 

[0072] It should be noted that in the embodiment, n is 
set to 9 sectors and m is set to 5 sectors. 
[0073] On the ASC side, during the fast-forward re- 
producing operation, the audio data for msectors is first 
read wit respect to the audio data DTv for the normal 
reproducing operation, and the sound is outputted dur- 
ing the fast-forward reproducing operation by J 1 the ad- 
dress jump. Since the ASC is directly counted out, the 
audio data FFDT 1 for the fast-forward reproducing op- 
eration is read out. Here, since the respective audio data 
FFDTx for the fast-forward reproducing operation are 
not temporally continued, even when the ASC is incre- 
mented by every 1 sector to read the audio data, the 
sound during the fast-forward reproducing operation is 
obtained. However, since n sectors are continued, as- 



suming now that this is 9 sectors, not so rhythmical 
sound for the fast-forward reproducing operation can be 
reproduced. Therefore, according to this embodiment, 
even when the audio data reading operation based upon 

5 the ASC is carried out for the audio data FFDTx for the 
fast-forward reproducing operation, the audio data for 
msectors is read and the address jump is carried out 
(F205 to F208). As a consequence, even when the au- 
dio data for 9 sectors is continuously fetched on the DSC 

10 side, for instance, only the audio data only for 5 sectors 
are reproduced to output the sound based on the fast- 
forward reproducing operation, so that the rhythmical 
sound can be outputted. 

[0074] It should be noted that as to the address jump 
15 number, as a result of a judgement at a F209, after the 
reproduced audio data becomes the audio data FFDTx 
for the fast-forward reproducing operation, it is set to J 2 
(namely, J^) (F211). 



Operation is chanced into Normal Reproducing 
Operation 

[0075] When the fast-forward reproducing operation 
25 is accomplished to be changed into the normal repro- 
ducing operation, the process operation executed on 
the ASC side is returned from the step F207 to the step 
F202 shown in FIG. 6, and process operations defined 
in steps F203 and F204 will now be carried out. That is, 
30 as the counter value of the ASC, the counter value ob- 
tained when this fast-forward reproducing operation is 
ended directly succeeds. It should be noted that the 
switching operation from either the fast-forward repro- 
ducing operation, or the fast-return reproducing opera- 
35 tion (will be discussed later) into the normal reproducing 
operation is carried out by manipulating the keys of the 
operation input unit 1 9 in a similar manner to the above- 
described operation. 

[0076] On the other hand, as the process operation 
40 executed on the DSC side, the process operation is ad- 
vanced from the step F1 09 to a step F1 1 0 in FIG. 5. First, 
based on the present counter value of the ASC, the 
counter value of the DSC is again set. The process op- 
eration is transferred from the step F1 02 to process op- 
45 erations defined at steps F1 03, F1 04 and F1 05. 

[0077] This transfer operation will now be explained 
based upon two examples indicated in FIGs. 9(a) and 9 
(b), and also FIGs. 10(a) and 10(b). 
[0078] A first example is such a case that, as indicated 
50 in FIG. 9(a), after the fast-forward reproducing operation 
is commenced, the fast-return reproducing operation is 
complete at a time instant when the audio data DTv for 
the normal reproducing operation are still read on the 
ASC side. 

55 [0079] At this time, as illustrated in FIG. 9(a), the nor- 
mal reproducing operation is commenced from the 
counter value at this time on the ASC side. In other 
words, when the counter value of the ASC is increment- 
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ed by every 1 sector, the audio data is read from the 
buffer memory 13 for every preselected time period. As 
a consequence, the sound produced from the normal 
reproducing operation can be outputted without any 
sound interruption immediately after the process oper- 
ation has been transferred to the normal reproducing 
operation. 

[0080] On the other hand, even if the audio data FDT 4 
for the fast-forward reproducing operation has been ac- 
quired into the buffer memory 13 on the DSC side, the 
present counter value of the DSC is not directly used, 
but is again set at the step F1 1 0 shown in FIG. 5. 
[0081] That is, as shown in FIG. 9(b), a confirmation 
is made of such audio data stored at an address P1 21 3, 
which is read at 500 msec after the present counter val- 
ue of the ASC. 

[0082] Here, an address comparison is carried out be- 
tween a sector at an address P 1 and a sector at an 
adders (P-r 1 )- |f tne sectors are not temporally contin- 
ued, then the data in the sector to be stored at the ad- 
dress P 1 is stored. Namely, the data previously stored 
in the buffer memory 1 3, for example, the data continued 
to the audio data DTv stored on the disk 1 is read out 
from this disk 1 to be stored into the buffer memory 13. 
If the sector at the address P 1 is temporally continued 
to the sector at the address (P 1 -1 ), then a confirmation 
is made of the continuity of the sectors as to the subse- 
quent addresses (P-i+1), (P 1 +2), — , and then a point 
where the continuity is interrupted is searched. The 
judgement as to whether or not the preceding sector (e. 
g., sector as address "P^l) is temporally continued to 
the succeeding sector (e.g., sector at address "P^') is 
carried out by the system controller 1 2 to check the tem- 
poral continuity between the address data such as the 
sector address of the data stored in the preceding sector 
and the address data such as the sector address of the 
data stored in the succeeding sector. For instance, if the 
address data of the data stored in the preceding sector 
is very far from the address data of the data stored in 
the succeeding sector, then it may be judged that both 
of these address data are not temporally continued. To 
the contrary, if the sector of the address P 1 is temporally 
continued to the sector of the address (P^l), then an- 
other confirmation is made of continuities as to the sub- 
sequent address (P-|+1), (P-i+2), — , and a point where 
the continuities are interrupted is searched. On the other 
hand, when the audio data is written, or read in/from the 
buffer memory 13 in 1 cluster unit in the recording/re- 
producing apparatus of this embodiment, such a judge- 
ment may be made. That is, for example, if the cluster 
addresses of the address data after 500 msec are coin- 
cident with each other, then they are temporally contin- 
ued. Otherwise, if the continuity is established in the low- 
er-digit sector address of the cluster address, then they 
are temporally continued. The point where the continu- 
ities are interrupted as shown in FIG. 9(b), corresponds 
to a boundary between the audio data DTv for the nor- 
mal reproducing operation and the audio data FFD^ 



for the fast-forward reproducing operation as to the 
stored data. As a result, as shown in FIG. 9(b), the DSC 
is set so as to correspond to the address P 2 , and the 
data readout operation from the disk 1 is restarted, so 
5 that the audio data for the normal reproducing operation 
are acquired into the buffer memory 13 so as to obtain 
the continuity. 

[0083] It should be understood that the continuity 
would be interrupted as the sector data which have been 
10 stored at the addresses from the present ASC value af- 
ter 500 msec. In this case, the sounds produced by the 
fast-forward reproducing operation would be outputted 
at this continuity interrupt portion. However, since this 
corresponds to a very short time period after the fast- 
's forward reproducing operation is ended, there is no 
practical problem. 

[0084] A second example implies such a case that as 
indicated in FIG. 10(a), after the fast-forward reproduc- 
ing operation is started, the fast-forward reproducing op- 
20 eration is ended at a time instant when the audio data 
FFDT 2 for the fast-forward reproducing operation is 
read out on the ASC side. 

[0085] At this time, as indicated in FIG. 10(a), on the 
ASC side, the normal reproducing operation is com- 

25 menced at a time instant when the fast-forward repro- 
ducing operation is accomplished. That is, while the 
counter value of the ASC is incremented by every 1 sec- 
tor, the audio data is read for a every predetermined time 
from the buffer memory 13. As a consequence, the 

30 sounds produced by the normal reproducing operation 
are outputted without any sound interrupt immediately 
after the operation is transferred to the normal reproduc- 
ing operation. In particular, since as to the audio data 
FFDTx for the fast-forward reproducing operation, the 

35 audio data for the relatively long "n" sectors and fetched, 
even when the audio data FFDTx for the fast-forward 
reproducing operation is read out to some extent after 
the operation has been transferred to the normal repro- 
ducing operation, the audio data can be outputted as 

40 the sound output produced by the normal reproducing 
operation. 

[0086] On the other hand, even if the audio data FDT 4 
for the fast-forward reproducing operation has been ac- 
quired into the buffer memory 13 on the DSC side, the 

45 present counter value of the DSC is not directly used, 
but is again set at the step F110 shown in FIG. 5. 
[0087] That is, as shown in FIG. 1 0(b), a confirmation 
is made of such audio data stored at an address P 15 
which is read at 500 msec after the present counter val- 

50 ue of the ASC. 

[0088] Here, an address comparison is carried out be- 
tween a sector at an address P 3 and a sector at an ad- 
dress (P 3 -1 ). If the sectors are not temporally continued, 
then the data in the sector to be stored at the address 

55 p 3 is stored. Namely, the data previously stored in the 
buffer memory 13, for example, the data continued to 
the audio data FFDT 3 is read out from this disk 1 to be 
stored into the buffer memory 1 3. If the sector at the ad- 
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dress P 3 is temporally continued to the sector at the ad- 
dress (P 3 -1), then a confirmation is made of the conti- 
nuity of the sectors as to the subsequent addresses 
(P3+I), (P 3 +2), — , and then a point where the continuity 
is interrupted is searched. The method for searching the 5 
point where the continuity is interrupted may be per- 
formed by employing the method as explained in, for ex- 
ample, FIGs. 9(a) and 9(b). The point where the conti- 
nuities are interrupted as shown in FIG. 10(b), corre- 
sponds to a boundary between the audio data FFDT 3 10 
and the audio data FFDT 4 for the fast-forward reproduc- 
ing operation as to the stored data. As a result, as shown 
in FIG. 10(b), the DSC is set so as to correspond to the 
address P 4 , and the data readout operation from the 
disk 1 is restarted, so that the audio data DTv for the 15 
normal reproducing operation are acquired into the buff- 
er memory 13 so as to obtain the continuity from the 
audio data FFDT 4 for the fast-forward reproducing op- 
eration. 

[0089] It should be understood that the continuity 20 
would be interrupted at the boundary between the data 
FFDT 2 and the data FFDT 3 for the fast-forward repro- 
ducing operation in this case as the sector data which 
have been stored at the addresses from the present 
ASC value after 500 msec. In this case, the sounds pro- 25 
duced by the fast-forward reproducing operation would 
be outputted at this continuity interrupt portion. Howev- 
er, since this corresponds to a very short time period 
after the fast-forward reproducing operation is ended, 
there is no practical problem. 30 

7. Operation When Normal Reproducing Operation 
is changed into Fast-Return Reproducing Operation 

[0090] When the normal reproducing operation is 35 
changed into the fast-return reproducing operation, the 
process operation executed on the DSC side is ad- 
vanced from the step F1 02 to the FR side, and the proc- 
ess operation executed on the ASC side is advanced 
from the step F202 to the FR side. During the fast-for- 40 
ward reproducing operation, the optical head 3 is trans- 
ported at a high speed along the radial direction of he 
disk 1 , for instance, along such a direction from the outer 
peripheral portion of the disk to the inner peripheral por- 
tion thereof in response to the control signal derived 45 
from the system controller 11. Also, the track jump is 
repeated, so that the data stored in the track to which 
the optical head 3 jumps is read out. Thus, the read data 
is stored in the buffer memory 13. 

[0091] As indicated in FIG. 11a in the case that when 50 
the normal reproducing operation is executed, the op- 
eration is switched into the fast-return reproducing op- 
eration, the audio data DTv for the normal reproducing 
operation is read from the buffer memory 13 from the 
ASC value at this time on the ASC side (see FIG. 1 1 b). 55 
The ASC increment is directly executed to read the au- 
dio data DTv in the sector unit. This implies the process 
operation defined by steps F212, F213, F215 to F212, 



— , in the flow chart of FIG. 5. 

[0092] After the audio data DTv for msectors have 
been read from the buffer memory 13 along the reverse 
direction, a jump value "J.," is subtracted from the ASC 
value, and then the audio data DTv for msectors are 
again read therefrom along the reverse direction 
(F215-F216-F217). 

[0093] In other words, as apparent from FIG. 1 1 c, the 
audio data DTv which have been stored into the buffer 
memory 13 as the data for the normal reproducing op- 
eration are read with respect to msectors along the re- 
verse direction, and also the read address jump opera- 
tion for the jump value J 1 is carried out along the reverse 
direction. Then, by repeating both of the audio data 
reading operation and the address jump operation, the 
sound reproduction is performed with employment of 
the audio data DTv for the normal reproducing opera- 
tion, which are temporally continuous. As a conse- 
quence, just after the reproducing operation has been 
transferred to the fast-forward reproducing operation, 
the sounds reproduced by the fast-forward reproducing 
operation can be outputted without any sound interrup- 
tion. 

[0094] On the other hand, as indicated in FIG. 1 1 b, in 
the case that the operation is transferred to the fast-re- 
turn reproducing operation at a halfway time instant of 
the previously stored audio data DTv, the target cluster 
TGCL is set to a predetermined position along the fast- 
return reproducing direction as the read position from 
the disk 1 . This implies that such a cluster is set which 
owns the audio data temporally before the audio data 
stored in the min DSC at this time (F1 1 1 ). 
[0095] Next, the counter value of the DSC is set as a 
value of min DSC-(n). In other words, it is set as a value 
corresponding to the address P 5 of FIG. 11a. In re- 
sponse to the target cluster TGCL, the audio data read 
out from the disk 1 is fetched into the buffer memory 1 3. 
It should be noted that all of the sectors of this target 
cluster TGCL are not fetched at this time, but the audio 
data for n sectors are read out from the disk 1 and then 
are stored into the buffer memory 1 3 while incrementing 
the DSC. As a consequence, as indicated as FFDT 15 
audio data (n sectors) for the fast-return reproducing op- 
eration is stored (F1 1 3). It should be noted that the audio 
data for the fast-return reproducing operation implies 
such data which has been read from the disk 1 while the 
optical head 3 is transported along the radial direction, 
for example, a direction opposite to that of the fast-for- 
ward reproducing operation, and then has been stored 
into the memory 13. 

[0096] Subsequently, in order to fetch the audio data 
for the fast-return reproducing operation, the jump 
number JCL is subtracted from the target cluster TGCL, 
and the next target cluster TGCL is set (F1 1 4). The max 
DSC and the min DSC are corrected, if required (F115). 
At this time, the min DSC is again set to the address P 5 
as indicated as min DSC #1 . 

[0097] Then, the process operation is returned to the 
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step F1 1 2 at which the DSC is again set in order to fetch 
the next audio data FFDT 2 for the fast-return reproduc- 
ing operation. In other words, the DSC is set to a point 
P 6 located before the min DSC #1 at this time by n sec- 
tors. 

[0098] Thereafter, during the fast-return reproducing 
operation, the audio data FRDT 2 , TRDT 3 , TRDT 4 , 
for the fast-return reproducing operation are sequential- 
ly, and temporally returned, and are fetched for every n 
sectors. Also in the buffer memory 13, these data are 
acquired at the address positions which are temporally 
returned. It should be noted as to the n sectors within 
the respective audio data TRDTx for the fast-return re- 
producing operations, these data are stored while the 
DSC is incremented. These audio data are continued in 
the same temporal order as that of the normal reproduc- 
ing operation. 

[0099] The audio data for n sectors among this audio 
data FFDTx for the fast-return reproducing operation 
corresponds to temporally continued audio data, where- 
as the audio data FRDTx is not temporally continued to 
the audio data FRDT X+1 . 

[0100] On the ASC side, during the fast-return repro- 
ducing operation, the audio data for msectors is first 
read with respect to the audio data DTv for the normal 
reproducing operation, and the sound is outputted dur- 
ing the fast-return reproducing operation by the J 1 ad- 
dress jump. Since the ASC is directly counted out along 
the return direction, the audio data FRDT 1 for the fast- 
return reproducing operation is read out. Here, since the 
respective audio data FRDTx for the fast-return repro- 
ducing operation are not temporally continued, even 
when the ASC is incremented by every 1 sector to read 
the audio data, the sound during the fast-return repro- 
ducing operation is obtained. However, according to this 
embodiment, even when the audio data reading opera- 
tion based upon the ASC is carried out for the audio data 
FRDTx for the fast-return reproducing operation, the au- 
dio data for msectors is read and the address jump is 
carried out (F21 2 to F21 5). It should be noted that as to 
the address jump number along the return direction, as 
a result of a judgement at a step F216, after the repro- 
duced audio data becomes the audio data FRDTx for 
the fast-return reproducing operation, it is set to J 2 
(namely, J 2 <J 1 ) (F218). 

8. Operation When Fast-Return Reproducing 
Operation is changed into Normal Reproducing 
Operation 

[0101] When the fast-return reproducing operation is 
accomplished to be changed into the normal reproduc- 
ing operation, the process operation executed on the 
ASC side is returned from the step F21 4 to the step F202 
shown in FIG. 6, and process operations defined in 
steps F203 and F204 will now be carried out. That is, as 
the counter value of the ASC, the counter value obtained 
when this fast-return reproducing operation is ended is 



employed and the increment thereof is directly restart- 
ed, so that the data reading operation is commenced for 
every 1 sector. 

[0102] On the other hand, as the process operation 
5 executed on the DSC side, the process operation is ad- 
vanced from the step F1 1 6 to a step F1 1 0 in FIG. 5. First, 
based on the present counter value of the ASC, the 
counter value of the DSC is again set. The process op- 
eration is transferred from the step F1 02 to process op- 
10 erations defined at steps F1 03, F1 04 and F1 05. 

[0103] This transfer operation will now be explained 
based upon two examples indicated in FIGs. 12(a) and 
12(b), and also FIGs. 13(a) and 13(b). 
[01 04] A third example is such a case that, as indicat- 
es ed in FIG. 12(a) after the fast-return reproducing oper- 
ation is commenced, the fast-return reproducing opera- 
tion is complete at a time instant when the audio data 
DTv for the normal reproducing operation are still read 
on the ASC side. 
20 [0105] Atthistime, as illustrated in FIG. 12(b), the nor- 
mal reproducing operation is commenced from the 
counter value at this time on the ASC side. In there 
words, when the counter value of the ASC is increment- 
ed by every 1 sector, the audio data is read from the 
25 buffer memory 1 3 for every preselected time period. As 
a consequence, the sound produced from the normal 
reproducing operation can be outputted without any 
sound interruption immediately after the process oper- 
ation has been transferred to the normal reproducing 
30 operation. In other words, the data is read from the buff- 
er memory 13 in a direction along which the time has 
elapsed from the temporally returned fast-return repro- 
ducing operation, and then the read data is reproduced. 
[0106] On the other hand, the counter value used to 
35 acquire the audio data FRDT for the fast-forward repro- 
ducing operation is not directly used on the DSC side, 
but is again set at the step F110 shown in FIG. 5. 
[01 07] That is, as shown in FIG. 1 2(b), a confirmation 
is made of such audio data stored at an address P 7 , 
40 which is read at 500 msec after the present counter val- 
ue of the ASC. 

[01 08] Here, an address comparison is carried out be- 
tween a sector at an address P 7 and a sector at an ad- 
dress (P 7 -1 ). If the sectors are not temporally continued, 

45 then the data in the sector to be stored at the address 
P 7 is stored. Namely, the data previously stored in the 
buffer memory 13, for example, the data continued to 
the audio data DTv stored on the disk 1 is read out from 
this disk 1 to be stored into the buffer memory 1 3. If the 

50 sector at the address P 7 is temporally continued to the 
sector at the address (P 7 +1), (P 7 +2), — , and then a 
point where the continuity is interrupted is searched. 
The method for searching the point where the continuity 
is interrupted is carried out by way of the methods, as 

55 previously explained with reference to FIGs. 9(a) and 9 
(b). In the example indicated in FIG. 12(b), the point 
where the continuity is interrupted corresponds to such 
a point where the stored data DTv for the normal repro- 
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ducing operation is ended. As a result, as shown in FIG. 
1 2(b), the DSC is set so as to correspond to the address 
P 8 , and the data readout operation from the disk 1 is 
restarted, so that the audio data for the normal repro- 
ducing operation are acquired into the buffer memory 
13 so as to obtain the continuity. 
[0109] A fourth example implies such a case that as 
indicated in FIG. 13(a), after the fast-return reproducing 
operation is started, the fast-forward reproducing oper- 
ation is ended at a time instant when the audio data 
FRDT 3 for the fast-forward reproducing operation is 
read out on the ASC side. 

[0110] At this time, as indicated in FIG. 13(b), on the 
ASC side, the normal reproducing operation is com- 
menced at a time instant when the fast-forward repro- 
ducing operation is accomplished. That is, while the 
counter value of the ASC is incremented by every 1 sec- 
tor, the audio data is read for every predetermined time 
from the buffer memory 1 3. Since the respective sectors 
in the audio data FRDT 3 for the fast-return reproducing 
operation have ben stored while the DSC in increment- 
ed (along the normal reproducing direction), the process 
operation is transferred to the normal reproducing oper- 
ation. Thus, immediately after the ASC is changed from 
the decrement operation into the increment operation, 
the sound produced during the normal reproducing op- 
eration is outputted without any sound interruption. In 
particular, since as to the audio data FRDTx for the fast- 
return reproducing operation, the audio data for the rel- 
atively long "n" sectors are fetched, even when the audio 
data FRDTx for the fast-return reproducing operation is 
read out to some extent after the operation has been 
transferred to the normal reproducing operation, the au- 
dio data can be outputted as the sound output produced 
by the normal reproducing operation. 
[0111] On the other hand, the counter value used to 
acquire the audio data FFDTx for the fast-return repro- 
ducing operation is not utilized on the DSC side, but is 
again set at the step F1 1 0 of FIG. 5. 
[01 1 2] That is, as shown in FIG. 1 3(b), a confirmation 
is made of such audio data stored at an address P 9 , 
which is read at 500 msec after the present counter val- 
ue of the ASC. 

[01 1 3] Here, an address comparison is carried out be- 
tween a sector at an address P 9 and a sector at an ad- 
dress (P 9 -1 ). If the sectors are not temporally continued, 
then the data in the sector to be stored at the address 
P 9 is stored. Namely, the data on the disk 1, which is 
temporally continued to the data of the sector at the ad- 
dress (P 8 -1) stored in the buffer memory 13 is read out, 
and then the read data is stored into the buffer memory 
13. If the sector at the address P 9 is temporally contin- 
ued t the sector at the address (P 9 -1), then a confirma- 
tion is made of the continuity of the sectors as to the 
sectors as to the subsequent addresses (P 9 +1 ), (P 9 +2), 
— , and then a point where the continuity is interrupted 
is searched. The method for searching the point where 
the continuity is interrupted is carried out by employing 



the methods as explained in FIGs. 9(a) and 9(b). 
[0114] The point where the continuities are interrupt- 
ed as shown in FIG. 13(b), corresponds to an address 
P 10 of a boundary between the audio data FRDT 1 for 

5 the fast-forward reproducing operation in FIG. 13(a). 
[0115] Accordingly, the counter value of the DSC is 
set to a value corresponding to the address P 1 0 , and the 
data writing operation from the disk 1 is restarted from 
this state. As represented in FIG. 13(b), the audio data 

10 is read out from the disk 1 in order to obtain the continuity 
from the data FRDT 2 for the fast-return reproducing op- 
eration. Then, the read audio data is acquired into the 
buffer memory 1 3 as the data DTv for the normal repro- 
ducing operation. 

15 [0116] It should be understood that the continuity 
would be interrupted as the sector data which have been 
stored at the addresses from the present ASC value af- 
ter 500 msec. In this case, the continuity is interrupted 
at the boundary between the audio data FRDT 3 and 

20 FRDT 2 for the fast-return reproducing operation, and 
such a sound produced during the fast-return reproduc- 
ing operation is outputted at this boundary portion. How- 
ever, since this corresponds to a very short time period 
after the fast-return reproducing operation is ended, 

25 there is no practical problem. 

[0117] As described above, in accordance with the 
present embodiment, when the normal reproducing op- 
eration is transferred to the highspeed reproducing op- 
eration such as the fast-forward reproducing operation, 

30 or the fast-return reproducing operation, the sound pro- 
duced by the highspeed reproducing operation is first 
outputted by employing the audio data DTv for the nor- 
mal reproducing operation, which has been stored in the 
buffer memory 13. As a consequence, no sound inter- 
ns ruption occurs during the transfer operation between the 
reproducing operations, and smooth operation feelings 
can be realized. 

[0118] When the reproducing operation is transferred 
from the highspeed reproducing operation such s the 

40 fast-forward reproducing operation or the fast-return re- 
producing operation into the normal reproducing oper- 
ation, either the audio data DTv for the normal repro- 
ducing operation, or the audio data (FFDTx, FRDTx) for 
the fast-forward/fast-return reproducing operations, 

45 which has been stored in the buffer memory 13 at this 
time, is employed to reproduce the sounds. Accordingly, 
no sound interruption occurs during the transition of the 
reproducing operations, and smooth operation feelings 
can be realized. 

50 [0119] It should be noted that while the various em- 
bodiments have been describe, the reproducing appa- 
ratus according to the present invention is not limited to 
the above-described arrangements of these embodi- 
ments, and also the actual processing sequences are 

55 not restricted to those shown in FIGs. 5 and 6, but may 
be changed. Although the reproducing apparatus using 
the magneto optical disk as the recording medium has 
been described in the above-described embodiment, 
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the present invention may be similarly applied to such 
a reproducing apparatus with using a tape-shaped mag- 
netic medium such as a magnetic tape. 

Claims 



reading out a preselected amount of said audio 
data stored in said memory means (13) there- 
from in a discontinuous manner. 

5 3. A reproducing apparatus for a recording medium as 
claimed in claim 2 wherein: 



A reproducing apparatus for a recording medium, 
comprising: 

reading means (3, 6) relatively moved with re- 
spect to a recording medium (1 ), for reading au- 
dio data recorded on the recording medium (1 ); 
memory means (13) for temporarily storing 
therein the audio data read from the recording 
medium (1) by said reading means (3, 6); and 
control means (12) for controlling a writing op- 
eration (DSC) of said audio data into said mem- 
ory means (13) and a reading operation (ASC) 
of said audio data (DTv) stored in said memory 
means (13), wherein said control means (12) 
controls to write the audio data into said mem- 
ory means (13) and to read the audio data 
therefrom in such a manner that a writing speed 
of the audio data read by said reading means 
(3, 6) becomes higher than a reading speed of 
the audio data stored in said memory means 
(13) wherein when a highspeed reproducing 
operation condition (FF, FR) is set, said control 
means (12) causes relatively transporting of 
said reading means (3, 6) at a high speed with 
respect to the recording medium (1), whereby 
the highspeed reproducing operation process 
of said audio data is carried out, which is read 
out from the recording medium (1 ) to be written 
into said memory means, 

characterised in that, 

when a highspeed reproducing operation condition 
(FF, FR) is set, said control means (12) further caus- 
es address jump operations (J1) for reading (ASC) 
the memory (13) with respect to previously stored 
audio data (DTv) for the normal reproducing oper- 
ation (PB) before further audio data reading and ad- 
dress jump operations (J2) based on new audio da- 
ta (FFDT, FRDT) are performed, and during said 
reading and address jump operations (J1, J2) the 
reading means (3, 6) is independently carrying out 
track jumping operations, so that the data present 
at the track to which the reading means (3, 6) jumps 
is read out from this track to be written into said in 
memory (1 3) as said new audio data (FFDT, FRDT). 

A reproducing apparatus for a recording medium as 
claimed in claim 1 wherein: 

when said highspeed reproducing operation 
condition is set, said control means (1 2) causes 



when said highspeed reproducing operation 
condition is set, said control means (12) causes 

10 relatively transporting said reading means (3) 

with respect to the recording medium (1) in 
such a manner that said audio data is read from 
the recording medium, whose data amount is 
larger than such a data amount of the audio da- 

15 ta when said audio data stored in said memory 

means is read out therefrom. 

4. A reproducing apparatus for a recording medium as 
claimed in claim 3 wherein: 

20 

when said highspeed reproducing operation 
condition is set, said control means (1 2) causes 
relatively transporting said reading means at a 
high speed with respect to the recording medi- 

25 urn from such an address which is continued to 

the audio data previously stored in said mem- 
ory means (13) and is temporally located down 
stream, whereby the audio data read from the 
recording means is written into said memory 

30 means. 

5. A reproducing apparatus for a recording medium as 
claimed in any one of the preceding claims wherein: 

35 when there is switched from said highspeed re- 

producing operation condition is switched into 
a normal reproducing operation condition, said 
control means causes continuously reading the 
audio data stored in said memory means (12) 

40 at the time instant at which said highspeed re- 

producing operation condition is switched into 
the normal reproducing operation condition. 

6. A reproducing apparatus for a recording medium as 
45 claimed in claim 5 wherein: 

after the operation condition has been brought 
into said normal reproducing operation condi- 
tion, said control means (12)causes writing the 

50 audio data read from said recording medium (1 ) 

into said memory means (13) from a head po- 
sition of the audio data having an address dif- 
ferent from an address of the audio data read 
from said memory means (13) at the time in- 

55 stant at which said highspeed reproducing op- 

eration condition is switched into said normal 
reproducing operation condition. 
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7. A reproducing apparatus for a recording medium as 
claimed in claim 6 wherein: 

said control means (12) judges whether or not 
the address of the audio data read from said 5 
memory means (1 3) at the time instant at which 
said highspeed reproducing operation condi- 
tion is changed into the normal reproducing op- 
eration condition is continued to an address of 
the audio data separated by a predetermined 10 
distance from said audio data read from the 
memory means at said changing time instant, 
whereby a head position of the audio data hav- 
ing said different address is determined. 

15 

8. A reproducing apparatus for a recording medium as 
claimed in claim 6 wherein: 

said control means (12) compares the address 
of the audio data read from said memory means 20 
(13) at the time instant at which said highspeed 
reproducing operation condition is changed in- 
to said normal reproducing operation condition 
with an address of the audio data separated by 
a predetermined distance from the audio data 25 
read from said memory means (13) at said 
changing time instant; and when a comparison 
result implies that the address of said read au- 
dio data is not continued the address of said 
audio data separated by said predetermined 30 
distance therefrom, said control means (12) 
writes the audio data read from said reading 
means from said separated audio data at a 
head position. 

35 

9. A method for reproducing a recording medium (1) 
in which audio data is recorded together with ad- 
dress data on a recording medium (1 ); the audio da- 
ta read from said recording medium by reading 
means (3, 6) is once stored into memory means 40 
(13); the audio data stored in the memory means 
(13) is read; and the audio data is written/read into/ 
from the memory means (1 3) in such a manner that 

a writing speed of the audio data read out from the 
recording medium (1) is higher than a reading 45 
speed of the audio data stored in the memory 
means (13); wherein when a highspeed reproduc- 
ing operation condition is set, said reading means 
(3, 6) is relatively transported at a high speed with 
respect to the recording medium (1), whereby the 50 
highspeed reproducing operation process of said 
audio data is carried out, which is read out from the 
recording medium (1 ) to be written into said memory 
means, 

characterised in that 55 

wherein when a highspeed reproducing operation 
condition is set, said reproducing method further ex- 
ecutes address jump operations (J1) for reading 



(ASC) the memory (13) with respect to previously 
stored audio data (DTv) for the normal reproducing 
operation (PB) before further audio data reading 
and address jump operations (J2) based on new au- 
dio data (FFDT, FRDT) are performed, and during 
said reading and address jumping operations (J1, 
J2) the reading means (3, 6) is independently car- 
rying out track jumping operations, so that the data 
present at the track to which the reading means (3, 
6) jumps is read out from this track to be written into 
said memory (13) as said new audio data (FFDT, 
FRDT). 

10. A reproducing method as claimed in claim 9 where- 
in: 

when said highspeed reproducing operation 
condition is set, a preselected amount of said 
audio data stored in said memory means (13) 
is read therefrom in a discontinuous manner. 

11. A reproducing method as claimed in claim 10 
wherein: 

when said highspeed reproducing operation 
condition is set, said reading means (3) is rel- 
atively transported with respect to the recording 
medium (1) in such a manner that said audio 
data is read from the recording medium (1), 
whose data amount is larger than such a data 
amount of the audio data when said audio data 
stored in said memory means (13) is read out 
therefrom. 

12. A reproducing method as claimed in claim 11 
wherein: 

when said highspeed reproducing operation 
condition is set, said reading means (3) is rel- 
atively transported at a high speed with respect 
to the recording medium (1) from such an ad- 
dress which is continued to the audio data pre- 
viously stored in said memory means (13) and 
is temporally located at a down stream, where- 
by the audio data read from the recording 
means is written into said memory means (13). 

13. A reproducing method as claimed in any one of 
claims 9 to 12 wherein: 

when said highspeed reproducing operation 
condition is switched into a normal reproducing 
operation condition, the audio data stored in 
said memory means (1 3) at a time instant when 
said highspeed reproducing operation condi- 
tion is switched into the normal reproducing op- 
eration condition, is continuously read. 
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14. A reproducing method as claimed in claim 13 
wherein: 

after the operation condition has been brought 
into said normal reproducing operation condi- 5 
tion, the audio data read from said recording 
medium (1) is written into said memory means 
(13) from a head position of the audio data hav- 
ing an address different from an address of the 
audio data read from said memory means (1 3) 10 
at the time instant when said highspeed repro- 
ducing operation condition is switched into said 
normal reproducing operation condition. 

15. A reproducing method as claimed in any one of 15 
claims 9 to 14 wherein: 

a judgement is made as to whether or not the 
address of the audio data read from said mem- 
ory means (13) at the time instant when said 20 
highspeed reproducing operation condition is 
changed into the normal reproducing operation 
condition is continued to an address of the au- 
dio data separated by a predetermined dis- 
tance from said audio data read from the mem- 25 
ory means (13) at said changing time instant, 
whereby a head position of the audio data hav- 
ing said different address is determined. 

30 

Patentanspriiche 

1. Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium, mit: 

35 

Einer relativ zu einem Aufzeichnungsmedium 
(1 ) bewegten Leseeinrichtung (3, 6) zum Lesen 
von auf dem Aufzeichnungsmedium (1) aufge- 
zeichneten Audiodaten, 

einer Speichereinrichtung (13) zum zeitweili- 40 
gen Speichern der durch die Leseeinrichtung 
(3, 6) vom Aufzeichnungsmedium gelesenen 
Audiodaten, und 

einer Steuerungseinrichtung (12) zur Steue- 
rung einer Schreiboperation (DSC) der Au- 45 
diodaten in die Speichereinrichtung (1 3) und ei- 
ner Leseoperation (ASC) der in der Speicher- 
einrichtung (13) gespeicherten Audiodaten 
(DTv), wobei die Steuerungseinrichtung (12) 
zum Schreiben der Audiodaten in die Speicher- 50 
einrichtung (13) und daraus Lesen der Au- 
diodaten derart steuert, dass eine Schreibge- 
schwindigkeit der von der Leseeinrichtung (3, 
6) gelesenen Audiodaten hoher als eine Lese- 
geschwindigkeit der in der Speichereinrichtung 55 
(13) gespeicherten Audiodaten wird, wobei 
beim Eingestellt sein eines Hochgeschwindig- 
keits-Wiedergabeoperationszustandes (FF, 



FR) die Steuerungseinrichtung (12) einen rela- 
tiven Transport der Leseeinrichtung (3, 6) in 
Bezug auf das Aufzeichnungsmedium (1) mit 
einer hohen Geschwindigkeit bewirkt, wodurch 
der Hochgeschwindigkeits-Wiedergabeopera- 
tionsprozess der aus dem Aufzeichnungsmedi- 
um (1) zum Schreiben in die Speichereinrich- 
tung gelesenen Audiodaten ausgefuhrt wird, 

dadurch gekennzeichnet, dass 

bei einem Eingestellt sein des Hochgeschwin- 
digkeits-Wiedergabeoperationszustandes (FF, 
FR) die Steuerungseinrichtung (12) auBerdem 
Adressensprungoperationen (J1) zum Lesen 
(ASC) des Speichers (13) in Bezug auf vorher 
fur die normale Wiedergabeoperation (PB) ge- 
speicherte Audiodaten (DTv) bewirkt, bevor 
wahrend der Lese- und Adressensprungopera- 
tionen (J1 ) weitere Audiodatenlese- und Adres- 
sensprungoperationen (J2) auf der Basis neuer 
Audiodaten (FFDT, FRDT) ausgefuhrt werden, 
und die Leseeinrichtung (3, 6) unabhangig 
Spursprungoperationen so ausfuhrt, dass die 
bei der Spur vorhandenen Daten, zu welcher 
die Leseeinrichtung (3, 6) springt, aus dieser 
Spur ausgelesen werden, urn in den Speicher 
(13) als die neuen Audiodaten (FFDT, FRDT) 
geschrieben zu werden. 

Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium nach Anspruch 1, wobei 

beim Eingestellt sein des Hochgeschwindig- 
keits-Wiedergabeoperationszustandes die 
Steuerungseinrichtung (12) ein Auslesen einer 
vorgewahlten Menge der in der Speicherein- 
richtung (13) gespeicherten Audiodaten aus 
derselben auf diskontinuierliche Weise bewirkt. 

Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium nach Anspruch 2, wobei 

beim Eingestellt sein des Hochgeschwindig- 
keits-Wiedergabeoperationszustandes die 
Steuerungseinrichtung (12) einen relativen 
Transport der Leseeinrichtung (3) in Bezug auf 
das Aufzeichnungsmedium (1) derart bewirkt, 
dass die Audiodaten aus dem Aufzeichnungs- 
medium, dessen Datenmenge groBer als eine 
solche Datenmenge der Audiodaten ist, gele- 
sen werden, wenn die in der Speichereinrich- 
tung gespeicherten Audiodaten aus derselben 
gelesen werden. 

Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium nach Anspruch 3, wobei 
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beim Eingestellt sein des Hochgeschwindig- 
keits-Wiedergabeoperationszustandes die 
Steuerungseinrichtung (12) einen relativen 
Transport der Leseeinrichtung in Bezug auf das 
Aufzeichnungsmedium mit hoher Geschwin- 5 
digkeit von einer Adresse derart, dass sie an 
den vorher in der Speichereinrichtung (13) ge- 
speicherten Audiodaten fortgesetzt und zeitlich 
stromabwarts angeordnet ist, bewirkt, wobei 
die aus der Aufzeichnungseinrichtung gelese- 10 
nen Audiodaten in die Speichereinrichtung ge- 
schrieben werden. 

5. Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium nach einem der vorhergehenden Anspmche, 15 
wobei 

beim Schalten vom Hochgeschwindigkeits- 
Wiedergabeoperationszustand in einen nor- 
malen Wiedergabeoperationszustand die 20 
Steuerungseinrichtung ein kontinuierliches Le- 
sen der in der Speichereinrichtung (13) gespei- 
cherten Audiodaten zu dem Zeitpunkt bewirkt, 
bei dem der Hochgeschwindigkeits-Wiederga- 
beoperationszustand in den normalen Wieder- 25 
gabeoperationszustand geschaltet wird. 

6. Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium nach Anspruch 5, wobei 

30 

nach dem Bringen des Operationszustandes in 
den normalen Wiedergabeoperationszustand 
die Steuerungseinrichtung (12) ein Schreiben 
der aus dem Aufzeichnungsmedium (1) gele- 
senen Audiodaten in die Speichereinrichtung 35 
(13) von einer Kopfposition der eine von einer 
Adresse der aus der Speichereinrichtung (13) 
gelesenen Audiodaten verschiedene andere 
Adresse aufweisenden Audiodaten zu dem 
Zeitpunkt bewirkt, bei dem der Hochgeschwin- 40 
digkeits-Wiedergabeoperationszustand in den 
normalen Wiedergabeoperationszustand ge- 
schaltet wird. 

7. Wiedergabevorrichtung fur ein Aufzeichnungsme- 45 
dium nach Anspruch 6, wobei 

die Steuerungseinrichtung (1 2) feststellt, ob die 
Adresse der zu dem Zeitpunkt aus der Spei- 
chereinrichtung (13) gelesenen Audiodaten, 50 
bei dem der Hochgeschwindigkeits-Wiederga- 
beoperationszustand in den normalen Wieder- 
gabeoperationszustand wechselt, sich bei ei- 
ner anderen Adresse, die um einen vorbe- 
stimmten Abstand von den beim Wechselzeit- 55 
punkt aus der Speichereinrichtung gelesenen 
Audiodaten getrennt ist, fortgesetzt ist oder 
nicht, wobei eine Kopfposition der die andere 



Adresse aufweisenden Audiodaten bestimmt 
wird. 

8. Wiedergabevorrichtung fur ein Aufzeichnungsme- 
dium nach Anspruch 6, wobei 

die Steuerungseinrichtung (12) die Adresse der 
zu dem Zeitpunkt aus der Speichereinrichtung 
(13) gelesenen Audiodaten, bei dem der Hoch- 
geschwindigkeits-Wiedergabeoperationszu- 
stand in den normalen Wiedergabeoperations- 
zustand wechselt, mit einer Adresse der von 
den zum Wechselzeitpunkt aus der Speicher- 
einrichtung (13) gelesenen Audiodaten durch 
einen vorbestimmten Abstand getrennten Au- 
diodaten vergleicht, und, wenn ein Vergleichs- 
ergebnis impliziert, dass sich die Adresse der 
gelesenen Audiodaten nicht an der Adresse 
der durch den vorbestimmten Abstand davon 
getrennten Audiodaten fortsetzt, die Steue- 
rungseinrichtung (12) die aus der Leseeinrich- 
tung von den getrennten Audiodaten gelese- 
nen Audiodaten an einer Kopfposition schreibt. 

9. Verfahren zur Wiedergabe eines Aufzeichnungs- 
mediums (1), bei welchem Verfahren Audiodaten 
zusammen mit Adressendaten auf einem Aufzeich- 
nungsmediums (1) aufgezeichnet werden, die von 
einer Leseeinrichtung (3, 6) vom Aufzeichnungs- 
medium gelesenen Audiodaten einmal in einer 
Speichereinrichtung (13) gespeichert werden, die 
in der Speichereinrichtung (13) gespeicherten Au- 
diodaten gelesen werden, und die Audiodaten in 
die/aus der Speichereinrichtung (13) geschrieben/ 
gelesen werden, derart, dass eine Schreibge- 
schwindigkeit der aus dem Aufzeichnungsmedium 
(1) gelesenen Audiodaten hoher als eine Lesege- 
schwindigkeit der in der Speichereinrichtung (13) 
gespeicherten Audiodaten ist, wobei beim Einge- 
stellt sein eines Hochgeschwindigkeits-Wiederga- 
beoperationszustandes die Leseeinrichtung (3, 6) 
in Bezug auf das Aufzeichnungsmedium (1 ) mit ei- 
ner hohen Geschwindigkeit relativ transportiert 
wird, wodurch der Hochgeschwindigkeits-Wieder- 
gabeoperationsprozess der aus dem Aufzeich- 
nungsmedium (1) zum Schreiben in die Speicher- 
einrichtung gelesenen Audiodaten ausgefuhrtwird, 
dadurch gekennzeichnet, dass 

bei einem Eingestellt sein eines Hochge- 
schwindigkeits-Wiedergabeoperationszustan- 
des das Wiedergabeverfahren Adressen- 
sprungoperationen (J1) zum Lesen (ASC) des 
Speichers (13) in Bezug auf vorher fur die nor- 
male Wiedergabeoperation (PB) gespeicherte 
Audiodaten (DTv) ausfuhrt, bevorwahrend der 
Lese- und Adressensprungoperationen (J1) 
weitere Audiodatenlese- und Adressensprung- 
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operationen (J2) auf der Basis neuer Audioda- 
ten (FFDT, FRDT) ausgefuhrt werden, und die 
Leseeinrichtung (3, 6) unabhangig Spur- 
sprungoperationen so ausfuhrt, dass die bei 
der Spur vorhandenen Daten, zu welcher die 5 
Leseeinrichtung (3, 6) springt, aus dieser Spur 
ausgelesen werden, um in den Speicher (13) 
als die neuen Audiodaten (FFDT, FRDT) ge- 
schrieben zu werden. 

10 

10. Wiedergabeverfahren nach Anspruch 9, wobei 



11. Wiedergabeverfahren nach Anspruch 10, wobei 20 



14. Wiedergabeverfahren nach Anspruch 13, wobei 

nach dem Bringen des Operationszustandes in 
den normalen Wiedergabeoperationszustand 
die aus dem Aufzeichnungsmedium (1 ) gelese- 
nen Audiodaten in die Speichereinrichtung (13) 
von einer Kopfposition der eine von einer 
Adresse der aus der Speichereinrichtung (13) 
gelesenen Audiodaten verschiedene andere 
Adresse aufweisenden Audiodaten zu dem 
Zeitpunkt geschrieben werden, bei dem der 
Hochgeschwindigkeits-Wiedergabeoperati- 
onszustand in den normalen Wiedergabeope- 
rationszustand geschaltet wird. 

15. Wiedergabeverfahren nach Anspruch 14, wobei 

eine Feststellung getroffen wird, ob die Adres- 
se der zu dem Zeitpunkt aus der Speicherein- 
richtung (13) gelesenen Audiodaten, bei dem 
der Hochgeschwindigkeits-Wiedergabeopera- 
tionszustand in den normalen Wiedergabeope- 
rationszustand wechselt, sich bei einer ande- 
ren Adresse, die um einen vorbestimmten Ab- 
stand von den beim Wechselzeitpunkt aus der 
Speichereinrichtung (13) gelesenen Audioda- 
ten getrennt ist, fortgesetzt ist oder nicht, wobei 
eine Kopfposition der die andere Adresse auf- 
weisenden Audiodaten bestimmt wird. 



Revendications 

1 . Appareil de reproduction destine a un support d'en- 
registrement, comprenant : 

un moyen de lecture (3, 6) se deplacant de fa- 
con relative par rapport a un support d'enregis- 
trement (1), destine a lire des donnees audio 
enregistrees sur le support d'enregistrement 

(1), 

un moyen de memoire (13) destine a memori- 
ser temporairement dans celui-ci les donnees 
audio lues a partir du support d'enregistrement 
(1) par ledit moyen de lecture (3, 6), et 
un moyen de commande (12) destine a com- 
mander une operation d'ecriture (DSC) desdi- 
tes donnees audio dans ledit moyen de memoi- 
re (13) et une operation de lecture (ASC) des- 
dites donnees audio (DTv) memorisees dans 
ledit moyen de memoire (13), dans lequel ledit 
moyen de commande (12) commande en vue 
d'ecrire les donnees audio dans ledit moyen de 
memoire (13) etde lire les donnees audio apar- 
tir de celui-ci de maniere telle qu'une Vitesse 
d'ecriture des donnees audio lues par ledit 
moyen de lecture (3, 6) devienne plus elevee 
qu'une vitesse de lecture des donnees audio 



beim Eingestellt sein des Hochgeschwindig- 
keits-Wiedergabeoperationszustandes die Le- 
seeinrichtung (3) in Bezug auf das Aufzeich- 
nungsmedium (1) derart relativ transportiert 25 
wird, dass die Audiodaten aus dem Aufzeich- 
nungsmedium (1 ), dessen Datenmenge groGer 
als eine solche Datenmenge der Audiodaten 
ist, gelesen werden, wenn die in der Speicher- 
einrichtung (13) gespeicherten Audiodaten aus 30 
derselben gelesen werden. 

12. Wiedergabeverfahren nach Anspruch 11, wobei 

beim Eingestellt sein des Hochgeschwindig- 35 
keits-Wiedergabeoperationszustandes die Le- 
seeinrichtung (3) in Bezug auf das Aufzeich- 
nungsmedium (1) mit hoher Geschwindigkeit 
von einer Adresse derart, dass sie an den vor- 
her in der Speichereinrichtung (1 3) gespeicher- 40 
ten Audiodaten fortgesetzt und zeitlich strom- 
abwarts angeordnet ist, relativ transportiert 
wird, wobei die aus der Aufzeichnungseinrich- 
tung gelesenen Audiodaten in die Speicherein- 
richtung geschrieben werden. 45 

13. Wiedergabeverfahren nach einem der vorherge- 
henden Anspruche, wobei 

beim Schalten vom Hochgeschwindigkeits- 50 
Wiedergabeoperationszustand in einen nor- 
malen Wiedergabeoperationszustand die in 
der Speichereinrichtung (13) gespeicherten 
Audiodaten zu dem Zeitpunkt, bei dem der 
Hochgeschwindigkeits-Wiedergabeoperati- 55 
onszustand in den normalen Wiedergabeope- 
rationszustand geschaltet wird, kontinuierlich 
gelesen werden. 



beim Eingestellt sein des Hochgeschwindig- 
keits-Wiedergabeoperationszustandes eine 
vorgewahlte Menge der in der Speichereinrich- 15 
tung (13) gespeicherten Audiodaten auf dis- 
kontinuierliche Weise aus derselben gelesen 
werden. 
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memorisees dans ledit moyen de memoire 
(13), dans lequel, lorsqu'une condition d'opera- 
tion de reproduction a haute Vitesse (FF, FR) 
est etablie, ledit moyen de commande (12) pro- 
voque le transport relatif dudit moyen de lecture 
(3, 6) a haute vitesse par rapport au support 
d'enregistrement (1), d'ou il resulte que le trai- 
tement de I'operation de reproduction a haute 
vitesse desdites donnees audio est execute, 
lesquelles sont lues a partir du support d'enre- 
gistrement (1) pour etre ecrites dans ledit 
moyen de memoire, 

caracterise en ce que, 

lorsqu'une condition d'operation de reproduction a 
haute vitesse (FF, FR) est etablie, ledit moyen de 
commande (12) provoque en outre des operations 
de saut a une adresse (J1) en vue de lire (ASC) la 
memoire (13) en fonction des donnees audio me- 
morisees precedemment (DTv) pour I'operation de 
reproduction normale (PB) avant la lecture d'autres 
donnees audio et des operations de saut d'adres- 
sage (J2) fondees sur de nouvelles donnees audio 
(FFDT, FRDT) soient executees durant lesdites 
operations de lecture et de saut d'adressage (J1, 
J2), le moyen de lecture (3, 6) executant indepen- 
damment les operations de saut de piste, de sorte 
que les donnees presentes au niveau de la piste 
vers laquelle saute le moyen de lecture (3, 6) soient 
lues a partir de cette piste pour etre ecrites dans 
ladite memoire (13) en tant que lesdites nouvelles 
donnees audio (FFDT, FRDT). 

Appareil de reproduction destine a un support d'en- 
registrement selon la revendication 1 , dans lequel : 35 

lorsque ladite condition d'operation de repro- 
duction a haute vitesse est etablie, ledit moyen 
de commande (12) provoque la lecture d'une 
quantite preselectionnee desdites donnees 40 
audio memorisees dans ledit moyen de memoi- 
re (13) a partir de celle-ci de maniere disconti- 
nue. 

Appareil de reproduction destine a un support d'en- 45 
registrement selon la revendication 2, dans lequel : 

lorsque ladite condition d'operation de repro- 
duction a haute vitesse est etablie, ledit moyen 
de commande (12) provoque le transport relatif 50 
dudit moyen de lecture (3) par rapport au sup- 
port d'enregistrement (1) de telle maniere que 
lesdites donnees audio soient lues a partir du 
support d'enregistrement, dont la quantite de 
donnees est plus grande qu'une telle quantite 55 
de donnees des donnees audio lorsque lesdi- 
tes donnees audio memorisees dans ledit 
moyen de memoire sont lues apartirde celui-ci. 



34 

4. Appareil de reproduction destine a un support d'en- 
registrement selon la revendication 3, dans lequel : 



apres que la condition de I'operation a ete ame- 
nee dans ladite condition d'operation de repro- 
duction normale, ledit moyen de commande 
(12) provoque I'ecriture des donnees audio 
lues a partir dudit support d'enregistrement (1 ) 
dans ledit moyen de memoire (13) a partir d'une 
position de tete des donnees audio ayant une 
adresse differente d'une adresse des donnees 
audio lues a partir dudit moyen de memoire (13) 
a I'instant auquel ladite condition d'operation de 
reproduction a haute vitesse est passee dans 
ladite condition d'operation de reproduction 
normale. 

7. Appareil de reproduction destine a un support d'en- 
registrement selon la revendication 6, dans lequel : 

ledit moyen de commande (12) evalue si 
I'adresse des donnees audio lues a partir dudit 
moyen de memoire (13) a I'instant auquel ladite 
condition d'operation de reproduction a haute 
vitesse est passee dans la condition d'opera- 
tion de reproduction normale est a la suite ou 
non d'une adresse des donnees audio sepa- 
rees d'une distance predeterminee desdites 
donnees audio lues a partir du moyen de me- 



lorsque ladite condition d'operation de repro- 
5 duction a haute vitesse est etablie, ledit moyen 

de commande (12) provoque le transport relatif 
dudit moyen de lecture a haute vitesse par rap- 
port au support d'enregistrement a partir d'une 
adresse telle qu'elle suit les donnees audio me- 
10 morisees precedemment dans ledit moyen de 

memoire (13) et est situee temporairement en 
aval, d'ou il resulte que les donnees audio lues 
a partir du support d'enregistrement sont ecri- 
tes dans ledit moyen de memoire. 

15 

5. Appareil de reproduction destine a un support d'en- 
registrement selon I'une quelconque des revendi- 
cations precedentes, dans lequel : 

20 lorsqu'il y a passage de ladite condition d'ope- 

ration de reproduction a haute vitesse vers une 
condition d'operation de reproduction normale, 
ledit moyen de commande provoque la lecture 
continue des donnees audio memorisees dans 
25 ledit moyen de memoire (12) a I'instant auquel 

ladite condition d'operation de reproduction a 
haute vitesse passe dans la condition d'opera- 
tion de reproduction normale. 

30 6. Appareil de reproduction destine a un support d'en- 
registrement selon la revendication 5, dans lequel : 
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moire audit instant de changement, d'ou il re- 
sulte qu'une position de tete des donnees audio 
ayant ladite adresse differente est determinee. 

Appareil de reproduction destine a un support d'en- 5 
registrementselon la revendication 6, dans lequel : 

ledit moyen de commande (12) compare 
I'adresse des donnees audio lues a partir dudit 
moyen de memoire (1 3) a I'instant auquel ladite 10 
condition d'operation de reproduction a haute 
Vitesse est passee en ladite condition d'opera- 
tion de reproduction normale avec une adresse 
des donnees audio separees d'une distance 
predeterminee des donnees audio lues a partir 15 
dudit moyen de memoire (13) audit instant de 
changement, et lorsqu'un resultatde comparai- 
son implique que I'adresse desdites donnees 
audio lues n'est pas a la suite de I'adresse des- 
dites donnees audio separees de ladite distan- 20 
ce predeterminee par rapport a celle-ci, ledit 
moyen de commande (12) ecrit les donnees 
audio lues a partir dudit moyen de lecture de- 
puis lesdites donnees audio separees a une 
position de tete. 25 

Procede destine a reproduire un support d'enregis- 
trement (1 ) dans lequel des donnees audio sont en- 
registrees en meme temps que des donnees 
d'adressage sur un support d'enregistrement (1), 30 
les donnees audio lues a partir dudit support d'en- 
registrement par un moyen de lecture (3, 6) sont 
memorisees une premiere fois dans un moyen de 
memoire (13), les donnees audio memorisees dans 
le moyen de memoire (1 3) sont lues, et les donnees 35 
audio sont ecrites/lues dans/depuis le moyen de 
memoire (13) de maniere telle qu'une vitesse d'ecri- 
ture des donnees audio lues a partir du support 
d'enregistrement (1) est plus elevee qu'une vitesse 
de lecture des donnees audio memorisees dans le 40 
moyen de memoire (13), dans lequel, lorsqu'une 
condition d'operation de reproduction a haute vites- 
se est etablie, ledit moyen de lecture (3, 6) est trans- 
ports de fagon relative a une vitesse elevee par rap- 
port au support d'enregistrement (1 ), d'ou il resulte 45 
que le traitement d'operation de reproduction a hau- 
te vitesse desdites donnees audio est execute, les- 
quelles sont lues a partir du support d'enregistre- 
ment (1) pour etre ecrites dans ledit moyen de me- 
moire, 50 
caracterise en ce que 

dans lequel lorsqu'une condition d'operation de re- 
production a haute vitesse est etablie, ledit procede 
de reproduction execute en outre des operations de 
saut d'adressage (J1 ) afin de lire (ASC) la memoire 55 
(13) en fonction des donnees audio memorisees 
precedemment (DTv) pour I'operation de reproduc- 
tion normale (PB) avant la lecture d'autres donnees 
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audio et des operations de saut d'adressage (J2) 
fondees sur de nouvelles donnees audio (FFDT, 
FRDT) soient executees durant lesdites operations 
de lecture etde saut d'adressage (J1 , J2), le moyen 
de lecture (3, 6) executant independamment des 
operations de saut de piste, de sorte que les don- 
nees presentes au niveau de la piste vers laquelle 
saute le moyen de lecture (3, 6) sont lues a partir 
de cette piste pour etre ecrites dans ladite memoire 
(13) en tant que lesdites nouvelles donnees audio 
(FFDT, 
FRDT). 

10. Procede de reproduction selon la revendication 9, 
dans lequel : 

lorsque ladite condition d'operation de repro- 
duction a haute vitesse est etablie, une quantite 
preselectionnee desdites donnees audio me- 
morisees dans ledit moyen de memoire (1 3) est 
lue a partir de celui-ci de maniere discontinue. 

1 1 . Procede de reproduction selon la revendication 1 0, 
dans lequel : 

lorsque ladite condition d'operation de repro- 
duction a haute vitesse est etablie, ledit moyen 
de lecture (3) est transports de fagon relative 
par rapport au support d'enregistrement (1 ) de 
telle maniere que lesdites donnees audio 
soient lues a partir du support d'enregistrement 
(1 ), dont la quantite de donnees est plus grande 
qu'une telle quantite de donnees des donnees 
audio lorsque lesdites donnees audio memori- 
sees dans ledit moyen de memoire (13) sont 
lues a partir de celui-ci. 

12. Procede de reproduction selon la revendication 11 , 
dans lequel : 

lorsque ladite condition d'operation de repro- 
duction a haute vitesse est etablie, ledit moyen 
de lecture (3) est transports de fagon relative a 
haute vitesse par rapport au support d'enregis- 
trement (1) a partir d'une adresse telle qu'elle 
est a la suite des donnees audio memorisees 
precedemment dans ledit moyen de memoire 
(13) et est situee temporairement en aval, d'ou 
il resulte que les donnees audio lues a partir du 
moyen d'enregistrement sont ecrites dans ledit 
moyen de memoire (13). 

13. Procede de reproduction selon I'une quelconque 
des revendications 9 a 12, dans lequel : 

lorsque ladite condition d'operation de repro- 
duction a haute vitesse est basculee en une 
condition d'operation de reproduction normale, 
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les donnees audio memorisees dans ledit 
moyen de memoire (13) a I'instant ou ladite 
condition d'operation de reproduction a haute 
Vitesse est basculee en la condition d'operation 
de reproduction normale, sont lues de fagon 5 
continue. 

14. Procede de reproduction selon la revendication 13, 
dans lequel : 

10 

apres que la condition d'operation a ete ame- 
nee dans ladite condition d'operation de repro- 
duction normale, les donnees audio lues a par- 
tir dudit support d'enregistrement (1 ) sont ecri- 
tes dans ledit moyen de memoire (13) a partir 15 
d'une position de tete des donnees audio pre- 
sentant une adresse differente d'une adresse 
des donnees audio lues a partir dudit moyen de 
memoire (13) a I'instant ou ladite condition 
d'operation de reproduction a haute Vitesse est 20 
basculee en ladite condition d'operation de re- 
production normale. 

15. Procede de reproduction selon I'une quelconque 
des revendications 9 a 14, dans lequel : 25 

une evaluation est faite de ce que I'adresse des 
donnees audio lues a partir dudit moyen de me- 
moire (13) a I'instant ou ladite condition d'ope- 
ration de reproduction a haute Vitesse est chan- 30 
gee en la condition d'operation de reproduction 
normale est a la suite ou non d'une adresse des 
donnees audio separees d'une distance prede- 
terminee par rapport aux donnees audio lues 
depuis le moyen de memoire (13) audit instant 35 
de changement, d'ou il resulte qu'une position 
de tete des donnees audio presentant ladite 
adresse differente est determinee. 
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